A prospective survey ofthe level ofhaemoglobin (Hb) has been carried out in 1057 subjects (607, 57.4% women) over the age of 40 randomly selected from the age-sex register of a North London group practice. Mean Hb levels were 15.04 ± s.d. 1.41 g/dl in men and 13.54 ± s.d. 1.32 g/dl in women (P <0.001). In men, Hb levels did not differ between the ethnic groups represented, but women of Mediterranean origin had significantly lower Hb levels than other women (P < 0.001). There was no social class difference in Hb levels. Women under age 50 had significantly (P < 0.001) lower Hb levels than older women. Smokers had significantly higher Hb levels than non-smokers (P < 0.002) and there was a weak correlation with numbers of cigarettes smoked (men r, = 0.07, P = 0.07; women r, 0.14, P < 0.001). Haemoglobin levels correlated with diastolic blood pressure in both men (r = 0.07, P < 0.05) and women (r = 0.23, P<0.001). Thirty eight subjects (3.6%), 25 women and 13 men, were found to be anaemic (Hb < 11.5 g/dl in women or < 12.5 g/dI in men). Anaemia could be confirmed in only six of 19 subjects in whom repeat levels were measured. Screening for anaemia did not uncover any serious disease.
Introduction
No study of the levels of haemoglobin (Hb) We have performed a general practice-based study in which a randomly selected sample of subjects over the age of 40 were screened for diabetes, hypertension and anaemia.2 In this paper we report the findings of the haemoglobin levels in this population.
Subjects and methods
The Islington Diabetes Survey was conducted between July 1983 and July 1984 at a purpose-built group practice of 4 partners on a housing estate in North Islington. Of the 10788 registered patients, 3485 (32.3%) were over 40 years of age. A random sample of 1908 of these subjects, stratified by sex and age, was selected from the age-sex register for screening. The subjects were invited to attend the practice for a screening examination which included an abbreviated 75 g glucose tolerance test, blood pressure measurement using random zero sphygmomanometer, and haemoglobin estimation. Levels of haemoglobin (Hb), of blood glucose and of glycohaemoglobin were performed on a fingerprick blood sample, obtained without stasis. All the tests were performed in the morning and the subjects were fasting prior to the glucose load 2 Figure 1 .
In men there was no significant difference in Hb levels in subjects of Afro-Caribbean origin, of Mediterranean origin (predominantly GreekCypriot), or of Asian origin compared to those of Northern European origin (Table I ), but women of Mediterranean origin had significantly lower Hb levels (P <0.001) than other women. This difference remained significant (P < 0.05) when different smoking habits and age group were taken into account by analysis of variance. Five Afro-Caribbean subjects were identified as having sickle cell trait (4.8%) and one subject, of Mediterranean origin, thalassaemia trait (0.9%).
Smokers had significantly higher Hb levels than non-smokers (2-way analysis of variance P <0.002) and the difference remained significant (P <0.02) g/dl 10 (Table II) . There was a weak correlation between the number of cigarettes smoked and Hb levels (men r, = 0.07, P = 0.07; women rs = 0.14, P <0.001).
Haemoglobin levels were higher in women over the age of 50 than in younger women (Table III) but there was no significant linear relationship of Hb levels with age in men. There was no correlation of Hb level with social class in either sex. In both sexes Hb levels correlated weakly with diastolic blood pressure (men r = 0.07, P<0.05; women r = 0.23, P<0.001), but there was no relationship between Hb level and boUy mass index or alcohol intake in either sex (r = -0.03 to 0.07, P > 0.10). Moreover the relationship between Hb level and diastolic blood pressure remained significant when analysed with body mass index and alcohol consumption included in a multiple regression analysis (men: F change = 23.97, P < 0.001; women: F change = 4.68, P < 0.05). In women Hb levels correlated with 2-hour blood glucose (r = 0.08, P < 0.05) and with glycohaemoglobin (r = 0.08, P < 0.025) but these relationships were not found in men (r=-0.01, P =0.38 and R=0.06, P=0.12, respectively).
One hundred and eight subjects (10.2%) complained of fatigue; their mean level of haemoglobin did not differ from those without this symptom (14.41 + 1.50 g/dl vs 14.15 + 1.57 g/dl, respectively, P = 0.09).
Thirty eight subjects (3.6%) were found to be anaemic (25 women, 4.1 %; 13 men, 2.9%). Of the 25 women who were requested to see their general practitioner for a repeat Hb measurement, 13 had repeat Hb levels recorded in their notes within 6 months of the screening examination. Seven of these values were normal; of these, 6 had received no treatment and the seventh, whose anaemia was already under investigation, had been started on replacement vitamin B12 therapy for pernicious anaemia. Four women still had levels between 11.0 and 11.4 g/dl, of whom one had received iron therapy (no reason given in her notes) and three had not been considered in need of further investigation or treatment. The remaining two women, both with menorrhagia, whose Hb levels had been repeated, were still anaemic despite being treated with iron. Two women with no repeat Hb level recorded in their notes were currently attending hospital out-patient clinics (one for menorrhagia, one for osteoarthritis) where a recent level may have been checked. Eight other women had not had a repeat Hb level recorded in their notes and two women's notes could not be found.
Of the 13 men with Hb levels less than 12.5 g/dl, five had levels > 11.5 g/dl and were therefore not referred to their GP. Six subjects, one of whom was receiving regular vitamin B 12 injections for pernicious anaemia, were retested and all had normal Hb levels. Of the remaining two subjects, one was attending a hospital haematology clinic for monitoring of long-term anticoagulant therapy after a retinal vein thrombosis, and one had died of previously diagnosed malignant disease. Using the same cut-off level, the prevalence of anaemia in men in this study is similar to that in Wales in 196l4 but in women the prevalence of anaemia was over twice as high in that study. A general practice based study in Glasgow in 1967 showed a similar high prevalence of anaemia in women'3 but in 1972 a study in 3 different groups found an overall prevalence similar to that in our study. ' Anaemia could be confirmed in only six of the 19 subjects for whom repeat haemoglobin levels were recorded in their notes. The phenomenon ofregression to the mean may explain the difference between screening and recall values, although a difference in the haemoglobin concentration between venous and capillary blood might also be responsible. Two subjects had pernicious anaemia, in one case diagnosed and treated between screening and follow-up measurements. One patient with known malignant disease was found to be anaemic. However, no serious illness came to light as a result of the screening.
